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TL\-i)o -cDi#^. ;i^i*^PT h':^'^3?i'— <l:^B14cD^t^-f7i->'^b^^(*. 
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TL. m-f7h>^-KcDJi^. -wm^m^-i^^it^mmr^. iii)T-i2h 

10 m^-f^^itxh^o 

commtRftLx^^m'^ir^'^nm^^ -Do^^i^^izm^^it-^m^yo- 

irtj:t>ib. :$i%mit. 
R^-A-R"" [I] 

ffl§5e[i]-ea^;h,-5)'fb^'i^cD. ;^5|:^MI4c;)K«:J3^^ffl:^P-:?^^Mi^-r'g)yci6(;) 
25 ^ffl^ti^^-r-So 
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(DV. c:^^e>(c■^S^^§c<^75<^t^l■tg*. -T^Ct)**. -NHgtts -SH». 
-COOH». -OH». -CHO»l|<!:SJtxLT*^^^-^-§)'ttl»A<S?*L 
LNo C<0J:a^i:'i'tgS(Df5iJ<i: LT. SCN-, CIO2S-, 
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zom^. Ts^ymiiK DwtLwom-^m i^y^^m -^^^t. mmtsH 

10 3{)^T?^-So 




px] 



20 -Sft^^ff-SCir^d^Tr^^o 
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25 -jaS5e[lll]-eS$tl^A(Z)$f^LLM5iJ<!:LT. TlS-flS5e[IV] 
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10 ^m^'^m^^m^M 



R^— C— HN— R*-0— — 
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[I ll](Cfc(t§R«:Rt;A r i:-^;K^:tx|^CSl*^^L. R ® ' (*#^ L r L^T ^, 

(fct£L. jJ:tl3(DR®<i:R^' <^:(*l^|-■e&oT%m^i:oTl^TtcfcL^) ) 
fi3-^3C[XII] 



O H 

R ' ^ f*#iS L T L^T t L^^^ < T t <i: < . LT L^-g>^i^(C^*j^0i[ 1 - 6 (D 
X(*TiB-^^[XIII] 



tmit^^t. -^n-z^tcDKitlt. zrn-y(DR^t^ mit-^^^^O. R 

^ t^'^^i±^^^'^m&<Dmmizmcxs <ii:^a(Diim{z&'^^m:s^(Dmi^xn 




Cxii] 




[XIII] 



JtlXl'^^o 
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(1) R^Tb^SCN-, R' t^-NH^OMa 

2—3 mg(Dm.P^iZ0.2 ml (JL^ y —JL, : 7K : h 'J :i:5^;UT 5 > = 2:2:1 
v/v)^Jin^MEEI^g!Ufcm. 0.5 ml (x^/-;u : 7K : hUx5^;UTS> : 
n-y = 7:7:1:1 v/v) ^AP^^Jg-e 20 ^rBlJKJ^^-yr^o jm^JltJE^^ 
Lyc^> mm'MzBMLmmi^t-t^ (B. a. Bidlingmeyer. et al. J. Chro 
matogr.. 336, 93 (1984)#gg) o 

(2) R^T&^C I 02S-ie> R' 7b<-NH2<Dii^ 

2—3 mg 500 (0 1M NaHOOs ^KT^T^i: 200 (7> 1 mg / mL 3^P — 

/T-b l->3^;S^JiD^. 60 °c-e30^^rBlM-r^o T-th>$^St^. ;Sit?^(c 
^^l.WiM^y^t-t h (Meffin. P. J., et al, J. Pharm. Sci., 66. 583 (197 

(3) R^Tb^ 



-e, R' jb^-NHgO)^'^ 

1.5 mg (DM^^ THF5. 0 mL fC}*tj|i| Ls 50 mg <D ::^P — Tj^^iO^s 60 "0-^30 

^p^mmm-t^, jw^^^mk. mmm\z^m\^itmmmt-th (Jupiii, t. h. . 

Am. Lab., 8 (5), 85-92 (1976)#Si) o 
(4) R^-h< 




NOCOCH2 



wo 02/04936 



PCT/JPOl/05961 



1 6 



A 



p 



N 



O 



2^3 mg(DM*4^ 500 |aL <D7K(-;tfil^. 200 CD 1 mg / mL 3^P — 3?7T-tz 

MLUU^^t-t^ (Nakashima K. , et al, Talanta. . 32, 167 (1985)#PJ o 

(5) R^A^^B r H aC-XI* I H 2C-T:\ R' Tb^^-COOHCDif-^ 

2-3 mg<OmU^T-t \->500 ixLizmBLs 200 nL 1 mg / inL -^n — y/ 
h>7t/'^*5<kl/K20031 mg^jD^, 60 °C 30 ^F^*Di&-r-&o ^m^m^ 
mmmzmMLUn^mt'T^ COunges, W. . Anal. Ghem. , 49, 442 (1977 

(6) R^T&^C I OC--e. R' 75<-OH(Dii# 

2-3 mg (DUn^ 0. 5 ml (7) e 'J *J>lzmM^ks 0. 2 mL (D 1 mg / mL — 

eui^vjtjS^Ap^. 40 °ci^mmuam-t^o mm^'^^^is mmmizmmL 

U^)^}^t-t^ (Suzuki, A., etal., J. Biochem. , 82, 1185 (1977)#P,) o 

(7) R^ti'^ 



NH2 

T\ R' t^-CHOCOm-^ 
2~3 mg0mn^^^ y—Jl^-i.O mU Mo. 1 fflU 0.2 mL(7) 1 mg / mL 

-y/^^y—)\^mm^t!ax. 40 °C7?30:«-FBlAnl^-r'i)o 

(8) R^Tb^ 
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HO 



OHO 

-e. R' fi^-NHzOm-^ 

UM(DOi:^ y—Jl^m-^OO-^ — 10-3 M) 0.1 mL(C, 10 mg / mLCDZfO — :^/ 

S^v mMmzmMLmn^}^t-t^ (Roth, M.. Anal. Chem. , 43, 880 (1971 

o 

(9) R^jb^-CHaONHg ■ HC I "CR' 



1 ~5 mg K U X^JUT 5 > 2 JS, :^P — 33^ 50 mg ^ 50 °C t? 30 

mm-r^o mm^m&m^^ik. mmmzmmLmnmmtir^ cjupiiie. t. h., 

Am. Lab., 8 (5), 85-92 (1976)#PI) o 

(10) R^jb^^— NHNH2. R' M-CHO0i%a 

1-5 mg(DUn^yK0.5 mi IZ^m^. 30%HG\Q^y\(.mi^iZ 20mg/nL (Dm-^-^^y 

M^lZ7^MLU$W^ti-^ (Newberg, C. , eta I., Anal. Chim. Acta, 7, 23 
8 (1952) #M) o 

(11) R^ti< 





O 

-e. R' *^ 




R 
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0. 1 -5. 0 ^ig (Dun^. 50nL (D u umMm^m cph?. o izmm^^. 200^1 (o ^m 

(12) R^t)< 



R 

0. 1 -5. 0 ng <Dun^. so^iL o 'J >mmmm>^ (ph?. o iz^m^. 200^1 (d im 

10 (13) R^j&^^-CHgCHgNHg'e. R' 7&^' 

NH2 



0. 1 ~5. 0 ng (DUn^. SOjiL <0 'J >mmm^^m (pH?. O) fZ^j^^t. 200|xL 0 1m 

g / mL cd:::^p— ::?VU (pH7. o) *5i:t; i-x^;b-3-(3-i>y ^;ut 5 



5 



MH2 
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mmm i ^p-^^^o^j^ (^(d i ) 
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(1 ) 2-(2-hU-?<^;ue^p^i/x h^e/)-2-:7x-;bx^>- hu;KO^/?E 
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OTMS 



50 m|-P7^X3fC2-:7x^;i/-1,3-^7r-^V^>ab^i^l) 3.0 g (19.9 mm 
ol). h'Jpt^JUi^'J-'Ui^Ty^ K(TMS0N)2.1 ml (21.4 mmol)s Znl2 0.3 g (0. 
94 itimoD^iP^, ^^^g^Ts mUV2WmmWi.fzo TLC (Si02; OH2CI2 : n- 
^=icV-> = 1:4 \j/v)-^^WMm^'&mW^. i;x^;UX— ^;H00 ml^AP^^K 

-Bm^mtzo Pl^(*lH-NMR. ESI-TOFS»:^#f^ffll^TfTof=o 
93 % 

IH-NMR (300 MHz, CDC 1 3, TMS, r.t. , 6 / ppm) 0.12 (s, 9H, Si (GH3)3), 3. 
65 ~ 3.84 (m, 4H, -OCH2CH2O-). 5.42 (s, 1H, Ar-CH). 7. 40'- 7. 58 (m, 5H, 
10 ArH) 

ESI-TOF [M + Na]+ = 272 



(2) 2-(2-T5y-i-:7x^;ux h^i^)x^ >-i-7r-— ;KD^fi)c 




3 



100 m|-p:7^X=l(C'fk^!j^2 2.0 g (8.0 mmmol) ^Jffl^flJimM^B^^. 7K 
;^T1 M BH3 ■ THF;t;i^50 mli^SO'^mt'^iiX^T Lfz. TLC 
15 (Si02; n-^^-9-> : f^^X^^Jb = 4 : 1 Wv) l:mmm^^m.mLtZo 7K;§T. 
6 N HCl^Mxm^lzL terns mm(r>:k^'^^mE.^^Ltzo Na0H7K^;^^An^P 
H lOlzLfc^. i^^X^;U00 m|-e3|llttmL^7K^^T^4''>i^'t7A-e$g^Lf=o 
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90 % 

iH-NMR (300 MHz. CDOI3, TMS, r. t. , 8/ ppm) 2.55 (br s, 3H) , 2.83 (dd, 1 
H), 3.15 (dd, 1H), 3.39—3.62 (m, 2H) , 3. 68-'3. 78 (m, 2H) , 5.00 (dd, 1H), 
5 7.40 7.58 (m, 5H) 

ESI-TOF CM]+ = 181 

(3) (tert--:? h4^5^)-N-(2-(2-t KP^t^x h^i»-2-7 x 




30 ml -P 37^X13 [Z-fb^^lS 0.50 g (2.76 mmol) ^jlD^flJJ^M^a^f^s THF 
10 15 mU KUx^;i.T5> 0. 28 ml (2.76 mmol). i^-t0rt-:^'^J\^-i>t>—7^:i^ 
— hO. 60 g (2.76 mmol)^^]P^. MUVmWLfzo Z^m'ik. TLO (Si02; n-^=^ 

V^=7Z?^— (SIO2; /7-^4^-y-> : it^X^;b = 1 : DT'ffligL. ^fe 

:!|--r;u«<b-^i|^^#fco I^^{*1h-nmr. Esi-TOFaa^W^fflt^-c^rofco 

15 JlX^ 90 % 

IH-NMR (300 MHz, CDCI3, TMS, r. t. , 5 / ppm) 1.37 (s, 9H) , 3.10 (s, 3H) , 
3.51 '-3.64 (m. 4H) , 4.33—4.37 (m, 2H) , 4.98 (br s, 1H), 5.01 (dd, 1H). 

7.41—7.58 (m, 5H) 
ESI-TOF [M + Na]+ = 304 

20 (4) (tert-:? h^i^)-N-(2-(2-(^5^;u;:^;u:7:f - n:^^/)^ h^t^)-2-7x:^ 
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30 ml -□:7^xziic'(b-^!|^4 0.50 g (1.78 tmol) ^i]ax^m.m.mm.m^. i> 

X^;bX— ^;H0. 0 mU h 'J X^JUT S > O. 23 g (2.31 mmol) ^iDK-tco 7K;^ 
T. ^^>7.)l7\-s-Jl.^n*) K0.22 g (1.96 mmol)^Jnx.tr?t> Mj^-^^^L 
fzo -mmm. TLC (Si02; AT-'-v^F-y-^ : = 2:1) -e)l*4>N^^?ii 

^Utco ;t^SMi±^^t^s *^A^PT Sy^^^-- (Si02; Ar-^^1J-> : 
mm^L^ji = 2:1) -em^L. afe@^^#f=o I11^(*1H-NMR. ESI-TOFKS 

1|X^88 % 

IH-NMR (300 MHz, GDCI3. TMS. r.t. , 5 / ppm) 1. 37 (s. 9H) , 3.10 (s. 3H) , 
3.51 ~3. 64 (m. 4H) , 4.33 ~ 4.37 (m, 2H) , 4.98 (br s, 1H), 5.01 (dd, 1H), 
7.40 '-7.58 (m, 5H) 

ESI-TOF [M + Na]+ = 382 
(5) iterir:^' h ^ i^) -N- (2- (2- 3 — Kx Kdpi/)-2-:7 xii;UXf^;U) 7?;t-;UA 

T 5 K0^J5g 




5 



30 ml — ny'y^^lZit'^m^ 0.50 g (1.39 m\o\) ^1mXm.%Mmm^'^. T 
•feh^lO.OmU a'^^b:!- h U "^Al. 10 g (7. 25 mmol)$SPx.31;j^Ltco 2B#Pb1^. 
TLC (Si02; rr-^^V> : if^X^;U = 1:1) -eilf^tji^^Siiifi, J^^M 
a^5feL/io ±=yJ^<pn^ ^^^7^^— (SiOa; /7-^^-9-> : i^^x5^;i/ = 10 
: 1)t?flM?ts 5S^fellj*^#t=o I^I^(*1H-NMR. ESI-TOF«»^^^^ffll^-C=fT•:^ 



wo 02/04936 



PCT/JPOl/05961 



Boc 




2 4 

85 % 

IH-NMR (300 MHz, CDCI3, TMS, r. t. . 5 / ppm) 1.35 (s. 9H) . 3.22 (t. 2H) , 
3.38 -3.66 (m. 4H) , 5.02 (br s. 1H), 5.06 (dd. 1H). 7.41- 7.58 (m. 5H) 

ESI-TOF [M + Na]+ = 414 

(6) 2-(2-a— Kx h^:»-2-:7x^;ux^>-r V^ThVT:^— h(D^fig 

' CF3COOH CSCl2,NaHCQ3 SCN^'^V^ ^""^^1 
CH2CI2 *" CH2CI2/H2O t^J^ 

6 7 
10 ml -p^^^XnCHb^i^e 0.20 g (0.51 mno\) ^liU^mnmmmWik. ^ 

'(b^5^b>2.0 mU \>*jyMomm0.5 ml $^]D^M;St?JH4|i Lfco 30 ^Mt. 

TLc (sioa: /j-'v^-tJ-v : i^^x^^u = 4 : 1) -^mnm^^mmL^ mm^m 

K^^Ltzo mi^^tcit^mizigitJt^Uy : 7K = 1 : 1 v/v (DjS^^Jt 5. 0 
ml ^m^fz'^s ^it7K^-:f- h 'J A 0. 30 g. ^TirTfsT.^ > 80.0 III ^JJDX.. M 
^X^mWLfzo 1 B#Pb1^. TLC (Si02; n-^=^^> : ll^X^JU = 4 : 1) "Tr^J^ 
f4>i^^5S|gL. :^<k^^Lx>50 ml -^3|plttt±l^s Wil*i^llft7K^5S^-7^^-i/ 

NMR, Esi-iof mA^A^^mi^xn-ofzo 

IJX^ 80 % 

IH-NMR (300 MHz, CDCI3, TMS. r.t. , 5 / ppm) 3.26-3.33 (m, 2H), 3.36-3. 
79 (m, 2H), 3.80 (dd, 1H), 3.95 (dd, 1H). 5.24 (dd. 1H), 7.40-7.58 (m, 
5H) 

ESI-TOF [M + Na]+ = 355 

(7) 2-(2-( KUX5^;UT 5/) X h^i^)-2-3?x^;UX^ V^Thi^T^— 
h 
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o 




I" 



SCN 



S=C=N 



NEta 



toluene 



7 



30 ml T'cCfM 37^X3 (Z-lb-a-il^Z 0.20 g (0.60 mmol). h;UX>5. 0 ml , h 'J 
X^>fl.TS>1.0 ml^^Uax.. ^;Ml?jtr#Lfco 24^rBlfts TLC (Si02; n-^^V 
> : i^^X5^;b = 4:1) X^mmm^^mmLs «fffiL/c;^^^^IS^> h;U 



IH-NMR (300 MHz. DMSO-cfe. TMS, r. t. , 8 / ppm) 1.30 (t, 9H) , 3.04 (q, 6H) , 
3.75-3.95 (ni, 3H), 4.11 (dd. 1H). 4. 10 ~ 4. 16 (tn, 1H), 4.33 (dd, 1H), 
5.54 (dd, 1H), 7.40-7.58 (m, 5H) 
ESI-TOF [M]+ = 307 



92 % 
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(1 ) 2-(3, 3,4,4"^ H^>^;u-i-37x^;u-3-v^^>^;u7r-^i/)x^>"i- 
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OH TBDMSO 
TBDMSCl 



DBU 
CH3CN 




1 2 
50 ml ~ny=y7.z\lZ2~(2-ii KP^i^x F-Jpi»-2-77 x^;ux^ 
ab^#Ii) 3.0 g (16.5 mmol). t-I^'^iUi/y v 'j p g K (TBDMSCI) 2. 
48 g (16.5 ramol), 1, 8-i;?T-tf e^*>^ P [5, 4, 0]-7-'!7>Tr-fe> (DBU) 2.51 ml 1 

6.5 mmoD^Ap^. mm^^T. ^^X' 2A ^mmw Lfzo iLcxmnm^^mm 

(2) (.>t5^;UX;U7tx;i;U)7|-='F-i/(2-(3,3.4,4-T- K 7 ^ ^;U-l-37 x -;U-3-i/^ 

^ TBDMSO Ms 

MsCl 



TBDMSO 




TEA 
Ether 




100 ml -□37 5x=ifC'fb-&j^2 2.0 g (6.75 mmmol) ^mxm.%mmmm^s 

i/X5^;UX— 7";U20.0 mU H U X^;UT 5 > 0. 68 g (6.75 mmol). >t ^ 
7\s-Jl^^ P 'J K 0. 77 g (6. 75 mmol) i^m^. m.UV 2 mrMmWLfzo 7KTf^)# 

(3) 2-3— K-1-(3,3,4,4-x h^;»t^;b-1-:7x:^;U-3-i/^^>f^;U;;h4^'» 
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TBDMSO 




TBDMSO 



Nal 



Acetone 




3 4 
30 ml -P37^X=lfC'fb'&!^3 0.50 g (1.25 mmol) ^jD^flJfeSl^^fi4t^. T 
-bhV 15 mL a't^iti-hV'^M. 1.49 g (10. 0 mmol) ^AD^. 2mmM)MLtzo 



6 



TEA TBDWISO 



Toluene 




4 5 
30 ml ^f-f i2:7^::^=llC'fk-&!fel4 0. 50 g (1.25 mmol). h;UX>10.0mU h 

(5) i-(.>t^;bx;u7|^-;u)-2-:7x^;u-2-(2-( hUx5^;u7Sy)x H^i/)x 

r 



tbdmso"^°^nT- 

o ^ 



AcOH,H2Q, MsCr MsO 



THF 



TEA 
Ether 




30 ml -p:7^Xn|Z'(b-&ij^ 5 0.50 g (1.37 mmol), f^ft : 7K : THF = 3 : 

1 : 1 wycDM-^mm-io. 0 ml ^»o^M)Ut? 2 b^Phim^ Lfco mm^ms.m^ 
rHyyvmK^mLtco mihHtzit-kmz^ i?x^;t,x-^;no o mu s 
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(6) (2-(2-a— K-1-:7x^JUX K4ri^)X5^;i.) h 'J X5^;UT S XD^fife 



1-/ 

o ^ 



LiBr 



Acetone 



6 1 
50 ml^f-ri2^^X=lfC'fb-^i^6 0. 20 g (0.58 mmol), T-fe K >20. 0 mU Mit 

'J^OA0.43g (5.0 iT.mol)^iinx.2B%Fsm^L^Co jtlt^ME^^^s XtS^y — 

ji^^m^fzo ^m<^^mm. mmt:mE.mmLs nmit'^m^^mtzo 
mmm3 ya-^cD-^m c^tcDs) 

NH2 o 

NEt3*|- 
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TMSCN 



Z11I2 




OTMS 




50 m\ — ny=77.^lZ2-yj^—Jl'--[,3-i>^^y=>lyiit'^m) 3.0 g (19.9 mm 
ol), TMSCN2. 1 ml (21.4 mmol). Znl2 0.3 g (0.94 mmoD^iO^s M.MM^T. 
mi^X'ZmmmWLtzo TLC (SlOz; CH2CI2 : n-^^-*j-> = 1:4 WM)T!mnm 
^^mmWi> i?x5^;ux— i^;U00 ml^tt]^7KT?^)#Ltco myi(.mk-^<f^>iy'^ 

A-eMft. m^t:mj±m^Lm^:t4 jimt^!^^mzo i^^/^ih-nmr. esi- 

i}3l£p 93 % 

IH-NMR (300 MHz, GDOI3. TMS, r. t. , 5 / ppm) 0.12 (s, 9H, Si (CH3)3), 3. 
65~3. 84 (m, 4H, -OCH2GH2O-) , 5.42 (s, 1H, Ar-CH) , 7.40-7.58 (m, 5H. Ar 
H) 

ESI-TOF [M + Na]+ = 272 
C2) 2-(2-T ^ y -1-ZP :iL—)]ylL h^iy) Jl^ y-^-:i—JV(^>'^m 




3 

100 m\-ay'y^ZilZit'^mg 2.0 g (8.0 mmmol) ^jD^MmS^tti^^. 
7Kj^T1 M BH3 ■ THFjt;'^50 ml^SO^mij-^ifCmTLtzo mj^T*4B#P^^#1t, TL 
G (Si02; n-^4^-9-> : i^^X5^;u = 4:1 v/v) L/co 7K^ 

Lfzo mm^^mKm^ms m^^^ ji^mt^^^^i^tzo mmt^^-mK esi-tof 
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i\s.m 90 % 

iH-NMR (300 MHz, CDC 1 3, TMS, r. t. , 5 / ppm) 2.55 (br s, 3H) , 2.83 (dd, 1 

H), 3.15 (dd, 1H), 3.39 ~ 3.62 (m, 2H) . 3.68 ~ 3.78 (m, 2H) , 5.00 (dd, 1 
5 H). 7.40—7.58 (m. 5H) 
ESI-TOF [M]+ = 181 
(3) UerlrZ^ h ^ i/) -N- (2- (2- 1 KP + i/X h=^iy)-Z-y Ji-Jl^JL^JU) -Pit 




30 ml -p^vXzlfC-fb^tlS 0.50 g (2.76 tnmoO ^»ax.^»:S^S^ft. THF 
10 15 mU h'JX^jbTSV 0. 28 ml (2. 76 mmo I ) ^ '^-tert-:^=^}\y-''^±—i\^:il^ 
— HO. 60 g (2.76 mraoD^Jn^. SS-^*H$L/=o 2B#F^f^. TLC (Si02; n-^^ 

-^^P^ h^^T'^'— (Si02; n-^^V> : f^^x^^^U = 1 : DT'ltMLv ^fe 

:*-'f;M^^b^J^^#fco I^^(*lH-NMR, ESI-T0FSl:5>iJf^ffll^TlTotco 
15 90 % 

Ih-NMR (300 MHz, CDCI3, TMS, r.t. , 6 / ppm) 1.37 (s, 9H) , 3.10 (s, 3H) . 
3.51—3.64 (m. 4H) , 4.33 ~ 4.37 (m. 2H) , 4.98 (br s, 1H), 5.01 (dd, 1H) , 

7.41—7.58 (m, 5H) 
ESI-TOF [M + Na]+ = 304 
20 (4) (fe/'f-:?>^-»-N-(2-(2-(^^;i/X>'U7':^^P=^rv)X hJei»-2-37x^ 
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30 m|-p:7^X3l(C'fb-^J^4 0.50 g (1.78 ramol) ^AD^flJ^mM^S^^s i> 
X5^;UX— ^;U0.0 mU hUXf^;UT5>0.23 g (2.31 mtnol) ^Jax.fco tK}^ 
Ts ;»t ^ VX^l/Ttx^/U-i? P 'J K(MsCI)0. 22 g (1.96 itmol) ^AP^tc^v MST!^ 
#^Ltco -mmm. TLC (Si02; : Wx^^^U = 2:1) 

^a^Lfco *^A^p-7 hy^:?^'— (Si02; /7-^^-b-> 

: B^^X^;u = 2:1) X^mmL. SfelSl^^tffco PI^I*1h-NMR. ESI-TOFg 

88 % 

IH-NMR (300 MHz, CDC 1 3, TMS, r. t. , 5 / ppm) 1.37 (s, 9H), 3.10 (s, 3H) , 
3. 51 --3. 64 (m. 4H) , 4.33 ~ 4. 37 (m. 2H) . 4.98 (br s. 1H). 5.01 (dd, 1H), 

7.40—7.58 (m, 5H) 
ESI-TOF [M + Na]+ = 382 

(5) Uerl^y I-^i»-N-(2-(2-3— Kx h^5»-2-7 x:=.;UX^;U) 

T 5 Ka)^m 




5 6 
30 m|-P7'^X=l(Z'fb^tl5 0.50 g (1.39 tnmol) ^^JB^MmS^S^^ft. T 
-bh>10.0raU BOiti- g 0.25 nmoO^m^m^Ltzo 2B#Fs1f^. 

TLC (SiOa; /7-^^-t^> : P^X^;U = 1:1) T*JlJ|f4m^^?iilims mm^M 
Km^Lfzo ±^A<7a^ \^^^y^— (siOa; : it^x5^;u = 10 
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ifSim 85 % 

1H-NMR (300 MHz, CDOI3, TMS. r. t. . 8 / ppm) 1.35 (s, 9H) , 3.22 (t, 2H), 
3.38S.66 (m, 4H), 5.02 (br s. 1H), 5.06 (dd, 1H), 7.41 " 7.58 (ra, 5H) 
ESI-TOF [M + Na]+ = 414 
(6) N-(2-(2-3-Kx h^i»-2-:7x^;UX^;U)-3-;f^V3?^>T5 1^0-^ 

Q O 

O r\ r\ 




I 



CFaCOOH --^"^--"^OH ^ JL 
CH2CI2 BOP, TEA, CH2CI2 |f ^ 

7 
6 

10 ml -p^'^XzifC'fb^tlS 0.20 g (0.51 mmo\) ^m^U^UmW.^^. ±i 
<bpt^b>2.0 mU h 'J :7;U^P 1^^0.5 ml^*P:^^}a-em#Ltco 30^1ts TL 

10 c (si02; n-^^^> : i^^x^;u = 4:1) i^mnm^'^^mi.. mm^^mH: 

®^L/co li^:af=<b-^J^(:::^<b^^U>5.0 mis H 'J X^;UT S >0. 05 g (0. 
51 mmol). TizHi^ilO. 05 g (0.51 mmol)^JlPX.> ^K;^T30^^rBlJi*t Ltco B0P( 
Benzot r i azo I -1 -y I oxyt r i s (d i methy I am i no) phosphon / um hexaf I uorophosphate) 
1^^0.22 g (0.51 mmoD^^inf^. ^K^T-CSO^fBl. m^SClM Lf=^24B#PBllHf 
15 Lt=o TLO (Si02: Ar-/v:3p+f-> : P^X^^U = 4:1) T'jlJ|!4>^^^5ilil L. :^ 

<b^^b>50 m(T?3[iifflfctift. WWg^^7m@tvy^^i/'^A-e^:liLfco 

(7) 3--7 5y-N-(2-(2-3— Kx h4=-i^)-2-:7x^;UX^;i.)-2-:?^7">T5 K 
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10 mlJ'ci:-rM3?^X=l(C'(b-&it^7 0.20 g (0.60 mmol), T>^riT7K 5.0 mU 
^> U p-:l--< hK-10 0. 1 g^lm^. 24mT^^i^-^mWLfzo mt:^'^\y>-^ 

5 (8) 3-T5y-N-(2-:7xz:;u-2-(2-(h'Jx^;i.T5y)x HdF>»X^;^)-2- 



10 ml3£j:-rM"7^AzilC'(b^!|^8 0.20 g (0.58 mmol), K;UX>5.0mU 

10 mmmA zfa—:^(D'^m (^cd4) 
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(1) 37xzi;u-(2- 
^2) (D^m 
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TMSCN 



Znl2 



OTMS 



1 



2 



30 ml ■txmz^'y:^^lz2-y3i-j\^-^.3-^y^i^7ir>(it'^^ 1 ) 3.0 g (i 

9.9 mtnol) ^j!)D;^7K5§ICOlttc:ft, TMSCN 2.1ml (21.43 mmol)^ Znl2 0. 3 g (0. 

94mmoi)^ijnx.. Mi^x' 2 mmmwi.fco Kmmmzi>ji^ji.ji-^ji.^mpL. 

W83.2 %)^#tco 
1h-NMR (270MHz, CDCI3. TMS, r. t. , d/pptn) 0.15(s, 9H, SICH3), 3. 80(t. 2 
H, -0£5fy^H20Si-), 4. 11(t. 2H. -OCH2^?A'iOSi-) , 5.39(s. 1H, ArCH) , 7. 45(m, 

5H, ArH)ESI-TOF(+) : [M + Na]+ = 272.0 

(2) 2-(2-T5y-i-7x^;u-x h^v)-x^y-;K'fb^t[3)0^fijt 




100 ml =P:7^X=I(Z, ^b•&tI 2 1.0 g (4.01 mmoD^JSJ^^m^AD^. fljfe 
mM^B^^ft. ^K;§(COltr 1 M BH3 ■ THF;#;^ 30ml ^P^o < U iAn^/ro 7K?§ 

4'-e3o^^FBi. ^;s-e4B#FBiii#^-tJrfco ^mmrWi. ^mmm^ymiz-Dif^ 1 
N Hci 7Km}^^mxm^i=.Lfco mm^mm'is^^. yi<.20m\ ^m^s NaOH^K;^ 

h'JOjUXnm^. ^fe7|-'f;M:^<7)^b-&!|^(650mg. J|X^89.5 %)$#fco 
Ih-NMR (300MHz, CDC 1 3, TMS, r. t. , 5/ppm) 2.95(d, 2H, NH2-^?//i> . 3. 65(t. 
2H, -Of?//^H20H) . 3. 75(t, 2H, -0CH2<7//i0H) . 4.46(t, 1H, ArOH) , 7. 32(m. 
5H, ArH)ESI-TOF (+) : [M + H]+ = 182. 0 
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(3) [2-(2-t KP^i/-X K^i^)-2-3?x -;U-X5^;U]-*;U/<5 >mtert-Zf 
H2N' Y ^ ^OH Boc-HN ^OH 



OH .... Boc-HN 

di-tert-butyl dicarbonate 

TEA, THF 





100 ml -P:7^X=1(Z, it-^^Z 1.40 g (7.70 mmol) ^Att^^fii^ft> 7K 
;§cf5TJ-|t;'jiTHF 55 ml , TEA 0.78 g (7.69 mmol), Di-tert-butyl -dicarbonate 

1.68 g (7.70 mmoo^jQ:^. Mi^x' 2 mmmw Ltco ^m^ms.^^'^. tS^ 

JU^u^V^=zfZ>^— (Si02. -^pptN^uA) t**S^L. mfe/W-fb^l^d.aog. 

lIXlp 59. 9 %) ^tttco 

1H-NMR (300MHz, CDGI3. TMS. r. t. . d/ppm) 1.48(s. 9H, i-Bu) , 3. 24(d, 
2H. m-GH^ . 3.49(t, 2H. -0<7//^H20H) , 3. 73(t, 2H, -OCH2C5¥iOH) . 4.42(t. 

1H, ArCH) , 7. 33(m, 5H, ArH) 
ESI-TOF (+) I [ M + Na ]+ = 304.0 

(4) .?t^>X;U7t^>^2-(2-tert-::f h^i>*;U7H:^;i/7'5>'-l-:7x:^;i/-x K 



Boc-HN 




OH 



Boc. 



MsCI, TEA 
ether 




OMs 



^ 5 

50 ml :^XM:7^X3lC, it-^^Ar 500 mg (1.78 mmol) ^Im^^mt 
IliiTHF 16 ml ^ TEA 0.5 ml (4.55 mmol) l^M^XT^cmiZ-Dlftzo MsOl 440 m 
g -(3.84 mmol) ^DQX. m^^-^-mmmnLfzo J^^«^MSg*#s ^niHTi^Jl, 

^-(Si02, 0mx5^;i. : /7-^Jp-y-> = 2:1 v/v) -e3»ML. m^}^'^^m(4 
91 mg. J)K^ 77. 0 %) ^mzo 

1H-NMR (300MHz, ODOI3, TMS. r. t. , d/ppm) 1.44(s. 9H. i-Bu) , 3. 24(d, 2 
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H. m-CH^ , 3. 44(t, 2H, -OCf/^HaOS-) . 3. 62(t, 2H, -OCHzCN^S-) , 4.34( 
t, 1H, ArCH) , 7. 33(ni, 5H, ArH) 
ESI-TOF (+) : [ Ml + Na ]+ = 382.2 

(5) [2-(2-a— K-x h^i/)-2-:7x^;u-x^;u]-:^;U/s:5>Mtert-:?^^;u 



Boc 




OMs 



Boc^ 



Nal 



acetone 




5 6 

50 ml i-Xmy^^=llZ^ it-^^SS 100 mg (0.28 mmoD^AD^. ^Ml 
T-lzh>10 ml, Nal 1.0 g (6.67 mmoi) ^AO^T 2 B#rBl®?j^ Lfco Nal $5^lJ1ts 

;U = 1 : 1 v/v) -e^S^L. n^i^mt-^mOOAmg, JjX^93.99 %)^mtz. 
Ih-NMR (270MHz, CDC! 3, TMS. r. t. . d /ppm) 1.45(s, 9H, i^Bu) . 3. 22(t, 2 
H, I-OH2) , 3.49(d, 2H, NH-flV?) , 3.67(t, 2H, -OOH2) . 4. 43 (t, 1H. ArCH), 
7.34(m. 5H. ArH)ESI-TOF (+) : [M + Na]+ = 413. 9 

(6) [2-(2-tert-:^^ h^i^*;U7t?— ;UT 5 /-I-:? x=.;U-X K^i/)-X^;U]-K 



BoCv 




Boc> 



NEt, 



toluene 




^ Z 

50 ml :^XM:7^ -Ib-^ifeie 350 mg (0.90 mmol), h;UX>8. 75 mU 

TEA 1.75 ml (17.33 mmoD^Jn^T, 80 °CT? 24 BtPBmfS^ff^Cofco J^Jft^M 
E^^f^. ;«^i2»jS^P-y' h^^^:?-^ — (SiG2, -i? □ P Th^b A : y ^ / — ;u=7 : 1 

v/v)-tmML. I^Mfelli*!^K(383mg, i!X^ 66. 70%) ^fff-o 
IH-NMR (300MHz, CDCI3, TMS, r. t. , d/ppm) 1.42(t, 9H, CH2-^?//i), 1.48(s. 
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9H. t-Bu), 3.53(q. 6H. UR^-CH^ , 3. 70(t, 2H, -OCH20ff^-) , 3. 72(d, 2H, N . 
H-Gf/2), 3. 95(t, 2H. -0<7iVjCH2N-) . 4. 63(t, 1H, ArCH) , 7. 35 (m, 5H, ArH) 
ESI-TOF (+) : [ M ]+ = 365.2 
(7) it^m 8 (D^jjlt 




COOH 



8 



30 ml •:|-XM37^X=l|Z'fb-&i^7 0. 50 g (1.02 mmol), TFA ( h 'J Pff 
m) 0.50 mU *i^b^5^b>10.0 ml ^m^. M^^X^ 30 i^mmWLf Zo 'M^^^M 

Eg^^s 7\i:^zfvm.E.nmLtzo mmmw^. w 20.0 mu tea O.IO g CI.O 

2 mmol). BOP 0. 10 g (1.02 mmol). 4-33^P^ ^ ^;UTH25^;U^JilTO 0. 25 g ( 
1.02 mmo\)^m^m}^V 24 B#rBlMr^^ Lfco J^Jft^ME^^f^. ^^A^a-^h 




TIB0X^— A(Ct^l,\ LtmEglRTS^. R ^ LT-OOCHO ^WT-S 
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OTMS 



30 ml :J-xM:7^x=ilz2-37i-;u-i,3-/^>-$ii;7l->ab-&!^l) 3.0 g (19. 

9 mmol) $^jnx.7K;^f^Oftfcfts TMSCN 2.1ml (21.43 mtnol). Znl2 0. 3 g (0.94 

T%^?m MgS04^ffll>^r|g^iLf=o ^^S^Mffi^^^s (4. 1 7g. 

5 83. 2 %) ^t#fco 

Ih-NMR (270MHz, CDC 1 3, TMS. r. t. , (5/ppm) 0. 15(s. 9H, SiCHa) , 3. 80 (t, 
2H, -0C!¥2CH20SI-) , 4. 11(t, 2H, -OCHaC'/ZiOSi-) , 5. 39 (s. 1H. ArOH) , 7.45 
(m, 5H, ArH)ESI-TOF (+) : [ M + Na ]+ = 272.0 

(2) 2-{2-Tzy-^-yji-ju-T.h^iy)-j^^y—j\yiit-^m3)<D^m 



nmrnrnm^. 7K5§(coitr i m bhs • thf mm aomi ^f^o < y trnxtco 5K 

IN HCI 7KJ#?S^An^M14(CLfco 7k20ml ^ImX. NaOH7K}# 

15 m± h U -t^A-el^^Sf^. ^fe:?|-'<JM;^CD^b^!t^(650mg, J)X^ 89. 5 %) ^Iffco 

Ih-NMR (300MHz. GDC 1 3, TMS. r. t. , <5/ppm) 2. 95(d, 2H, m2-CN2) . 3. 65(t. 
2H. -0fi¥iCH20H) , 3. 75(t, 2H. -0CH2^?//iOH) . 4. 46(t, 1H, ArCH) . 7. 32 (m. 
5H, ArH)ESI-T0F (+) : [ M + H ]+ = 182.0 

(3) [2-(2-t KP:3pi>-X KJFv)-2-:7x:^;U-X^;U]-^;U/'?5>^tert-:? 




10 



100 ml =P3?^XplC. it-^mg 1.0 g (4.01 mmol) ^JKfS^i^lZiPx.. m. 
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too ml -p^^XrifC, it^ms 1.40 g (7.70 mmol) ^A/KM^Si^^^ iK 
?§fl3-e|gJiTHF 55 ml . TEA 0.78 g (7.69 mmol), i?-tert-:^^f^;b-i;?:^— /tt^:^ 
-h1.68 g (7.70 mmoD^JP^. m^V2^mmnLfzo jtift^MEgS^. 

5 :^^A'i7PT h'J^^^^'^— (si02s ^PP7K;UA) -e^tSLs ^fejiJl^-fk^tid. 

30g, 59. 9 %) ^mtco 

Ih-NMR (300MHz, CDC 1 3, TMS, r. t. , <5/ppm) 1.48(s, 9H. £-Bu) . 3.24(cl, 
2H, tiH-Cffj) , 3.49(t, 2H, -0C//^H20H) , 3.73(t, 2H, -OCHaGViOH) , 4.42(t, 

1H, ArCH) , 7. 33(m, 5H, ArH) 
10 ESI-TOF (+) : [ M + Na ]+ = 304.0 

(4) ^ ^ >XJl^7jr^>m 2-(2-tert-y h^i^iJ Jly7i^—JUy Z y --{-y 3:: —Jly-JL h 




50 ml •fXM:7^X=HC, -Ib^il^l 500 mg (1.78 mmol) l^UUX^mW^^. 
l^idTHF 16 ml . TEA 0.5 ml (4.55 mmol) ^*P^T7K/^fCO(tfho MsOl 440 m 
15 g (3.84 mmol) ^IjQ^. m^V-mmM^Ltzo J^^I^ME^^fi^ >7PP7ts;U 

-r — (SIO2. PMx^;U : /7-^dF-t»-> = 2:1 v/v) "e^lMLs ^feTfi^^il^K (4 
91mg, i\Rm 77. 0 %) ^#/co 

Ih-NMR (300MHz, CDC 1 3, TMS, r. t. , <5/ppm) 1.44(s, 9H, t-Bu) , 3. 24(d, 2 
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H, m-CH^ , 3. 44(t, 2H, -OCSVgGHaOS-) , 3. 62(t, 2H, -OCHzCH^S-) , 4. 34( 
t, 1H. ArCH) , 7.33(m, 5H, ArH) 
ESI-TOF (+) : [ M + Na ]+ = 382.2 

(5) [2-(2-a— K-n: HJFi/)-2--7x^;u-x^;u]-:tj;U/^5>^tert-3J^5^;b 



Boc 




OMs 



Boc. 



Nal 



acetone 




5 6 

50 ml -^XM:7^Xn(C, it-^^S 100 mg (0.28 mmoD^iPK.. 
T-bh>10 ml. Nal 1.0 g (6.67 m\o\) ^jm^X 2 ^mM^Lfzo Nal $6SlJ1t. 



;U = 1 : 1 v/v) 



mLs mfe»J|:^^b^it^(104mg. i|R^93.99 %) 



Ih-NMR (270MHz, CDOI3, TMS, r.t. , (5/ppm) 1.45(s, 9H, t-Bu) . 3. 22(t, 2 
H, I-OH2) . 3.49(d. 2H, NH-<7//i) , 3. 67(t, 2H, -OCH2) , 4. 43(t, 1H, ArCH) 
, 7. 34(m, 5H. ArH) ESI-TOF (+) : [ M + Na ]+ = 413.9 
(6) [2-(2-tert-:^ h^i/:*j;U7f<x;uT 5 ^ -1-:? xx;u-x hJFi/)-x^;u]- h 

... 



Boc> 

NEt, 





toluene 

^ Z 

50 ml it-^^e 350 mg (0.90 mmol). hyUX>8. 75 mU 

TEA 1.75 ml (17.33 mmol)^*nx.T. 80 °Ct! 24 BtrB^RJJS^^T^Eofco mm^M 

■>H-NMR (300MHz, CDC 1 3, TMS, r.t., <5/ppm) 1.42(t, 9H, GH2-0tt3) . 1.48(s, 
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9H. t-Bu), 3.53(q. 6H, NRs-CV/^) , 3. 70(t, 2H. -0CH2C//^-) , 3.72(d, 2H. N 
W-GH^, 3.95(t. 2H, -^GH^-;^-) , 4. 63(t, 1H, ArCH) , 7.35(m, 5H. • ArH) 
ESI-TOF (+) : [ M ]+ = 365. 2 
(7) jb^!^8_(D^ii)c 




COOH 



8 



30 ml :h^i3:7^X=HC'fb^!|^7 0.50 g (1.02 mmoDs TFA 0.50 mU WfC^ 
^U>10.0 ml M?aT?30^W»Lfco /m^;ii!6i±m*^> 7K>^-e 

MEI^ilSL/co ^*a^fts THF 20.0 mU TEA 0.10 g (1.02 mmol). BOP 0.10 
g (1.02 mmol). 4-:?^P^ 5^;UT-lr^;USm#^0. 25 g (1.02 mmoD^iJQ^M 



(8) <k^tl 9_<D-&^ 




20 ml ^XM:7^X=l(C{k^ii^8 0.25 g (0.41 mmol), DMSO 5.0 mi ^ijPx.. 
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o 




8 
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OTMS 



2 



30 ml ^XM:7^X=llZ 2-:7x^;U-1,3-^>^i^:7h>ab^!|^l) 3.0 g (19. 
9 mmol) ^m^?l<.)^lZ'OiftzW:. TMSCN 2.1ml (21.43 mmol)s Znl2 0. 3 g (0.94 

•^^m^. MgS04^ffll,^r|^•JtLtco /m^ME^^fts (4. 17g, 

1|R^ 83. 2 %) ^tffco 

Ih-NMR (270MHz. GDCI3. TMS, r. t. , <5/ppm) 0. 15(s, 9H, SiOHs) , 3.80(t, 
2H, -OCH^HzOSl-) , 4.11(t, 2H, -OGHzOM^Si-) , 5.39(s, 1H, ArCH) , 7.45 
(m, 5H, ArH)ESl-T0F (+) : [ M + Na ]+ = 272.0 

(2) 2- (2-7 5 y -1 - 7? X - ;u-x h ^ i^) -X ^ y — ;b (jb^:^ 3) (O-^m 




100 ml HP37^X=l(C_'fk-^!|^ 2 1.0 g (4.01 mmo I) ^J^J^v^^fziQ^. fl^ 
^M^SJ^f^. 7K;§(CO(tT1 M BH3 ■ THF i^;^ 30ml ^^0•o< y <!:JP:^fco 

m4"-e3o^^rBis m5a-e4B#rBiiti#^i±f=o ^mmrw:. Rmmm^mmz-Dif^ 

IN HGI :^^^m.^UaK.mmzLfzo mm^mm^^^s 7K20ml ^j[lDX.s NaOH7K?t 

m-i- h U '^AT'lt'Jt^. ^fe:*-'f ;U5K<D^b^!|^(650mg, S\S.m 89. 5 %) ^^fco 
Ih-NMR (300MHz, CDC! 3, TMS, r. t. , <5/ppm) 2. 95(d, 2H, mi-GH^ , 3.65(t, 

2H, -QCH^W2m , 3. 75(t, 2H, -0CH2C/^^H) , 4. 46(t, 1H, ArOH) , 7. 32(m. 

5H, ArH)ESI-T0F (+) : [ M + H = 182.0 

(3) [2-(2-t KP^i/-x h^e/)-2-:7x^;u-x^;u]-:t,;u/<5>^tert-:^ 
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100 ml -DZP^yXzilZ, it-^ms 1.40 g (7.70 mmol) ^AH^^Si^^s 7K 
J§4"-el!;'jiTHF 55 ml s TEA 0.78 g (7.69 mmol), i>-tert-:?^^;U-^:b— tK^Jv 
-h1.68 g (7.70 mmoO^in^. MjUT: 2 B^TO^f Ltco jW^ME^^^s 

:^)^A'^p^ (S102. ^pp7t^;uA) T**ISL. ^fejftm^J^d. 

30g. ilX^ 59. 9 %) ^#t=o 

Ih-NMR (300MHz, CDGI3, TMS. r.t. , <5/ppm) 1.48(s, 9H, i^Bu) , 3. 24(d. 
2H, HH-Cf/j) . 3.49(t. 2H. -0C//^H20H) , 3. 73(t, 2H, -00H2^?//i0H) , 4.42(t, 

1H, ArOH) . 7.33(m, 5H, ArH) 
ESI-TOF (+) : [ M + Na ]+ = 304.0 

(4) ^i$J>X;U7t>>^2-(2-tert-3? h^*>*;U7K-;U7 5y-1-7?xz:.;i.-X K 

JFi/)-x^;uxx7";K'fb-^ti 5) (D-^j^g 




4 5 

50 ml i-xmy^7.=Hz^ it-^^d 100 mg (0.28 mmoD^AP^, M^fii^ft. 
Ti2h>10 mk Nal 1.0 g (6.67 mmol) ^iP^T 2 BtFaljlj^ Lfco Nal ^^SUI^s 
m^^MffiS^Lfco *5A^7PT hy^37^'-(Si02, /7^^i:*-> : it^X5^ 
;i/ = 1 : 1 v/v) T^ifl^Ls ^•fe;a5|;^'fb^i^(104mg, W93.99 %) ^tffco 
Ih-NMR (270MHz, CDCI3, TMS, r.t., 5/ppm) 1.45(s, 9H, t-Bu) , 3. 22(t, 2 
H, I-CH2) , 3.49(cl, 2H, NH-Oy^) , 3. 67(t, 2H, -OOH2) - 4. 43(t. 1H, ArOH) 
, 7. 34(m, 5H, ArH) ESI-TOF (+) : [ M + Na ]+ = 413.9 

(5) [2-(2-a— K-X h=^iy)-2-yT.-)\y-Jl'^Jl']-i3J\y/<Si>mter±-Z^^Jl 
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50 ml it^ms 100 mg (0.28 tmo\)^mX. ^mW^^. 

THZ h>10 mU Nal 1.0 g (6.67 ttimol) ^Jin^T 2 B#F^^3S L/co Nal ^^m^. 

5 ;U = 1 : 1 v/v) X^mULs mfe;ft5|:>t^b-&!|^(104mg, 1|R^93.99 %) ^t#tco 

IH-NMR (270MHz, CDCI3. TMS, r. t. , (5/pptn) 1.45(s, 9H, t-Bu) , 3. 22(t, 2 
H, I-CH2) , 3.49(d, 2H, NH-fiV?) , 3. 67(t, 2H, -OCH2) , 4.43(t, 1H, ArCH) 
, 7. 34 Cm. 5H, ArH)ESI-TOF (+) : [ M + Na ]+ = 413.9 

(6) [2-(2-tert-:?^ }l'7\i-}\yT Z y -^-ZP :c—JV-3L h^i/)-X^;u]- h 

10 "jx^yuTv^— -j^A a'^itmat'^mixD'^m 




50 ml 'fb'&i^e 350 mg (0.90 mmol)^ h;i/X>8. 75 mU 

TEA 1.75 ml (17.33 mmol)^Jn^-C> 80 °CT? 24 BtF^JSf&^^T^i: o t=o J^^iS^M 

J±^Sfi. :kmmm'^o^ h^'=>y ^ — (s\02, P □ TfsjUA : ^ ^ y — ;u=7 : 1 

v/v)-^*taL. 5^^fe@<*i^K(383mg. JlK^ 66. 70%) 
15 Ih-NMR (300MHz, GDC 1 3, TMS, r. t. , <5/ppm) 1.42(t, 9H, GH2-^?/<j> , 1.4&(s, 
9H, t^Bu), 3.53(q, 6H, NRs-^?//^) , 3. 70(t, 2H, -0GH2GN^-) , 3. 72(d, 2H, N 
H-CH2), 3.95(t. 2H, -0Cy/^H2N-), 4.63(t, 1H, ArOH) , 7.35(m. 5H, ArH) 
ESI-TOF (+) : [ M ]+ = 365.2 
(7) it'^mS.O'^m 



20 



wo 02/04936 



PCT/JPOl/05961 



5 1 




CF3COOH 



CH2CI2 



H2N 



BOP, TEA 
THF 



7 



O 



H2N 




8 



30 ml i-7.my =7:^:3 IZit'^m 7 0.50 g (1.02 mmol)s TFA 0.50 ml. ^it^ 

10.0 ml ^uaXs mi^v so^mmwLtzo mm^mE.'^^'^. 7n>zfv 

Mal^lltLtco mmmm^. THF 20. O mU tea 0.10 g (1.02 mmoO, BOP 0.10 
g (1.02 mmol). ;^T^->0. 10 g (1.02 imo\) ^m^Mi^V 24 mmmWLfzo 



o 




8 



o 




H 




CH3 
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NC. 





TMSCN 



Znl2 



OTMS 



1 



30 ml :^xM3?^x^lc2-7x^;^-1,3-^>^i;?7|->ab■&#Il) s.o g (19. 

9 mmol) ^*ax.7K;§(CO(-tfcft. TMSCN 2.1ml (21.43 mmol). Znl2 0. 3 g (0.94 

5 M 83. 2 %) ^mtzo 

iH-NMR (270MHz. GDC 1 3. TMS, r. t. , 5/ppm) 0. 15(s, 9H, SiCHs) , 3.80(t. 
2H. -0<7//2CH20Si-) , 4. 11 (t, 2H, -OCH2<?//iOSi-) , 5. 39(s. 1H. ArCH) , 7.45 
(m, 5H, ArH)ESI-T0F (+) : [ M + Na ]+ = 272.0 
(2) 2-(2-T5y-1-7xri;u-x h^v)-x^y-;K^b^!|^3)(D^fi)S 



M.mmm.mw:. mmz-oifx ma bh3 ■ TWFmm 30mi ^tp-o < y (^iin:^fco * 

IN HCI 7K?t;^^*nx.^14ICLfCo j§i®^Ml±ii5feft. 7K20ml ^Jn^. NaOH^KJt 

15 mi- h 'J '^Atflt'jttt. ^feTl-^yUtfeCD-fb^tl (650mg, JjXi^ 89. 5 %) ^#tco 

Ih-NMR (300MHz, CDC 1 3, TMS, r. t. , 5/ppm) 2. 95(d, 2H, mz-O//^) , 3.65(t, 
2H, -0<?//iCH20H) , 3. 75(t, 2H, -0CH2Cy/i0H) . 4.46(t, 1H, ArCH) , 7. 32(m, 
5H, ArH)ESI-TOF (+) : [ M + H ]+ = 182.0 

(3) [2-(2-t KP^e^-X K:^ri/)-2-:7x^;U-X^;U]-:^j;UySJS>^tert-::? 




10 



100 ml =P3?^;^=I(C. it-^mg 1.0 g (4.01 mmol) ^JSJlS^ltlCiJPX.. M. 
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di-tert-butyl dicarbonate 
TEA, THF 



Boc-HN 




100 ml -ny^7.=llZ. it-^m 3 1.40 g (7.70 fmo\) t:XJtl^mm.^^. * 



-h 1.68 g (7.70 mtnoD^iPx.. ^jUT- 2 B#M#Lf=o 

5 *^A-i;p-7 h-Jf^^?^- (si02. 'i7PP7h;i/A) -eJ^^L. m-fe^Jbt-fb^Jl^d. 

30g, J|» 59. 9 %) ^mtco 

1H-NMR (300MHz, CDC 1 3, TMS, r. t. , (5/ppm) 1.48(s, 9H, t-Bu) , 3. 24(d, 
2H, m-CHj) , 3.49(t. 2H. -OCT/iCHaOH) . 3.73(t, 2H. -0GH2<7//i0H) , 4.42(t. 

1H, ArCH) , 7.33(m, 5H, ArH) 
10 ESI-TOF (+) : [ M + Na ]+ = 304.0 

(4) ;>t >x;u7iv>it 2-(2-tert-::? h^i>:^j;u7n-;ixTSy-i-:7x -;u-x h 



Boc-HN 




50 ml -Ib-^J^^ 500 mg (1.78 mmol) ^ftO^^^Ml^^s 

^i'jiTHF 16 ml , TEA 0.5 ml (4.55 mmol) $i)nx.r7K;^(CO (ffco MsGI 440 m 
15 g (3.84 mmol) tilX^X. Lfco ;§I^^Ml±^*fts ^UUi\s)\, 

-C — (Si02, i^^X5^;U : /T-^sde-y-^ = 2:1 v/v) TJJfl^L. Mfe/ttJl^ifelH (4 
91 mg, i|X^77.0 %)^t#fco 

Ih-NMR (300MHz, CDOI3, TMS, r.t. , <5/ppm) 1.44(s, 9H, i^Bu) , 3.24(d, 2 
20 H, m-CH^ , 3.44(t, 2H, -0d?//2CH2OS-) , 3. 62(t. 2H, -QC[\2CH^S-) , 4. 34( 



}§it''e|g!li THF 55 ml , TEA 0.78 g (7.69 mmol), e?-tert-33^^;Ui?*— Tt?:^ 
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t, 1H, ArCH) , 7. 33(m, 5H, ArH) 
ESI-TOF (+) : [ M + Na ]+ = 382. 2 

(5) [2-(2-3-K-X h^v)-2-^x^;b-X^;U]-;b;U/^^5>i 



Boc^ 



OMs 




Boc 



Nal 



acetone 




5 § 

50 ml -fb^il^s 100 mg (0.28 mmO^-mx. m.mw^^> 

7-bh>10 ml, Nal 1.0 g (6.67 mmol) ^JP^t 2 B#Pb1S/7S Ltco Nal 

mm^ms.^^Ltzo *^A'J7pv [-^^^^-^-(sioa, : it^x^^ 

;U = 1 : 1 v/v) -eSpf^Ls ^fe)ft4fc^b^i|^(104mg. 11X^93.99 %) ^^#fco 
IH-NMR (270MHz. CDOI3, TMS, r. t. , d/ppm) 1.45(s, 9H, f-Bu) , 3. 22(t, 2 
H. I-CH2) , 3.49(d, 2H. m-CH^) , 3. 67 (t, 2H, -OOH2) . 4. 43(t, 1H. ArCH), 
7. 34(m, 5H, ArH)ESI-TOF (+) : [ M + Na ]+ = 413.9 

(6) [2-(2-tert-::?^ h^i^^^bT^-^UT 5 y-i-7x~;u-x K:^Fi/)-X5^;u3- h 

-\ Boc. 



NEt, 



Boc^ 




toluene 




^ Z 
50 ml :^Xia:7^X=l|C, -(b-^i^e 350 mg (0. 90 mmol), h;ux>8. 75 mi, 

TEA 1.75 ml (17.33 mmol)^ijn^r> 80 °C-e 24 BtrB^SJts^fr^Cofco 

v/v)-CffiML. 55^mfegHi*:ifeS(383mg, W 66. 70%) ^#/co 
Ih-NMR (300MHz, CDC 1 3. TMS, r. t. , <5/ppm) 1.42(t, 9H, GH2-GH3) . 1.48(s. 
9H, Ir-Bu) , 3. 53(q, 6H, NR3-C//?) , 3. 70(t. 2H, -00H2C//^-) , 3. 72(d, 2H, 
m-C/yJl , 3. 95(t, 2H, -OCN^HzN-), 4. 63(t, 1H, ArCH) , 7. 35 (m. 5H, ArH) 
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ESI-TOF (+) : [ M ]+ = 365. 2 

(7) it^ms^o-^m 




8 

30 ml ■f-Xmy'^T.UiZit'^mi 0.50 g (1.02 mmol). TFA 0.50 tnU i^it^- 

^u>io.o ml ^-hu^s m}^v3o^AmmnLtzo mm^^s.^^'^s n-^>yT: 

MK^mLtzo MMW^^. THF 20.0 mU TEA 0.10 g (1.02 mmol), BOP 0.10 
g (1.02 mmol). 2-:^P=E-4-pt ^^l/^Va? >M 0. 20 g (1. 02 mmol) ^Jn^^iSl 

24 mmmn l^o mm^ms.m^Wi. ti ^u^^ u^v'^=yz)^ --en m l. 




4 
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2 



100 ml :^xS37^:^=Uc^y-6-T;^-4^i/-6-T5y-p— >'^7Pf^#;^ hUXl 

) 2.0 g (1.59 mmol). tl7Kra 20. 0 mU t°'J v>10.0 ml ^iM^s MjU"^- 24 
5 (2) ^b^!|^ 3_(D'^f^ 




3 



100 ml =P:7^Xr](::'(b-8'i|^2 1.0 g (0.37 mmol), B'^it^'fJl^ 0.26 g 
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(1.85 mmol)^ hUX^^^UTSV 0.05 g (0.40 mmol)^ ^MOW 20.0 ml ^An 
(3) it^^m 4 (D^Jt 



NaOH 




EtOH 




4 

50 ml ^hXM^^^XzilC'fb'^il^S 1.0 g (0.35 mtnol) , 1.0 M NaOH 7K}t?^ 5. 
0 mU □:^y-;U20.0 ml t:1saXs smUM^Ltzo mmC0X^^^^^E.^^^s 
7K20 ml ^m^. IN HCI -e^-ttfcLfco ?ti«^MEE^Sf^> S^ti^^^fc J: y 



H^NO 




5 
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HOOC 



"ONH2-1/2HCI 
1 



6 O 

Z-CI, TEA 
H2O, Ether 



HOOC ONH-Z 
2 




Z-HNO 



Bop, TEA, CH2CI2 



Z-HNO 



Toluene, Mel 





N 



H2N0 



H2, Pd/C 



(1) '(b^5|^2_(D^Jt 
HOOC^'^ONH2-1/2HCI 
1 




H2O, Ether 



HOOC 



ONH-Z 



100 ml •fb'&i^lS.Og (27.5 mmol). 7K30.0inU K • j X 

^;UT5>3.46 g (34.3 mmol) ^jtax.. ?K7§(-O(tfco Z ^ P U K 4. 8 g (27.5 
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mmol) ^ixX^jUX— 7^;H0.0 ml IzmMLs J^TP— h^ffll^TJI^:^t-o 

(Si02. CHCI3 : Mx^;t,= 2 : 3 v/v)-e3»ML. S 6<I<b^#I^t#fco 
(2) it^!^ 3 (D^^ 



HoN /= 




Z-HNO 



v_/ 



HOOC 



ONH-Z 



Bop, TEA, CH2CI2 




100 ml HP37^XZ1(C, it-^^g 2.0 g (10.3 mmol). I^jftig-fb^ ^ b> 50. 
0 mU Kgx^;UTS>1.1 g(11.0 mmoD^Sn^. 7K^(COltt-o p-^i^'JU 
>i?T5>1.4g (11.0 mraol)JttJ^B0PiS^4.8 gdl.O mmoD^JPx.. ^Kj^TT? 

<^^^:7l'-(Si02, CHCI3 : i^^X^;U = 1:1 v/v)-^'$|ML. g fl^^b-^it^^tf 



(3) <b^J| 



Z-HNO 




Z-HNO 



Toluene, Mel 




4 "(.X 

100 ml :^XM^^X=l(C'(b^^|^3 2.0 g (6.0 mmol), h;UX>50.0 ml 
ZSBOit^^J\^8.5 g (60.0 mmoD^Jn^SO °G -eAQiSJI*£|i Lfco mtHLtz^tm 
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(4) it^m 5 (D-^^ 



Z-HNO 




H2NO 




H2, Pd/C 



H 



Ill 



N 



N 



100 ml •rxmy^T.ziizit^f^A 2.0 g (5.0 mmoo. J —)\y^m^m.m 

1 O :^P-3?(Z)^J?!c (^(7)1 o) 



N 



-CONHNH2 



TtB(7)X^-A(ct^£L\ «!: LrllEgM7 5>s R ^ «h LT- N H N H 2 ^ 

Mel, K2CO3 



(1) {b^ 




COOH 



Acetone 



N 



-COOH 



1 2 

100 ml :|-XiS:7^X=l(C'fb^!|^l 3.0 g (19.8mmol), T-trh>50.0mU 3 

't7<b^^;H4. 1 g (100.0 mmol), U 't? A 6. 9 g (50. 0 mmol) ^*P^. M 

L. ge^<b^J|^^t#fco 
(2) jb^!^ 3 (D^fig 
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y 



COOH 



NH2NH2 



EtOH 




CONHNH2 



2 



3 



100 ml -txmy^^^HZit-^^g 2.0 g (6.25 mmol), X-Jiy— ;U30.0 mU 
t K^i»0.22 g (7.0 mitioD^jQ;^. MjaT' 5 B#PBm«^ Ltco ;«^MI±g* 

(1) mmit-^mt yn-y^m-^ 

it-^m (it^m2) .t^^g^Lfco Z(DJK)S(*, M^^(::10.0 mM(7)jb-&#llfc 

30 i^mmw-r ^^itiz^ijn-otco 



(2) xb^ hPX^fb-'fTf-MbSitW'^lff 

(1)■e^#b;f^fcJ5J^:^^tl^ LOjuMfZ^SR^, Applied Biosystems1±ig(7)ESI- 
T0FKl::9'«fH+ (Mariner) ^^l^T;IlJS Ltco fflt^f-K»:Jj>^JfIt0^i^t^lll 3 IC 
^■To i^'J>i>7K>:^cfey lO.O hL / min <DjjSii-e. ^B*^l!l?tii(MeOH. 7Km 




t-Bu 



2 
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T.Zf - ^yZfW.^ (Spray tip potential) : 3450 V 
y X^Hi-fit (Nozzle Potential) : 184 V 
5 Quad RFBJECQuad RF voltage) : 1000 V 

l!iP^*'":^/^^(Flow rate of Nebulizer gas) (N2) : 0.25 L/^ 
MS!]**X;jiE3i(Flow rate of Auxiliary gas) (N2) : 1.0 L/^ 
il'^t^^ — (Temperature of the counter stream) : 160 °C 
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R^-A-R"* [!] 

10 Xl* 

R' 
I 

B— R" 

I 

R'" 

(ML. it't'. R\ R";5tt>'R"'(il^l-X(*M^i:'§>ffmoS) 
fc it^il 2 IB«0 P — X 

4. Ri[*. -IS^EII] 
R^ 

— ^nT— R"^ [ n ] 

R^ 

(^L. R^. R'^S.t/R^tt^H^^K^iilLl^. 7Kmxttffi®:<7)*^*-r 

15 ) 

5. MiB-ISxeCll]*. R^s R'^JSi.ZSR^it'th^hm^Hz^ 7m. 

20 6. r2[*SCN-^ CIO2S-, 
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BrHgC— ^ CIOC-^ CH3CH (NH2) =CH-s -CHgONHg-HCU 
-NHg^ -NHNH2S -CH2I. 




NH2 




CHO 

7 . Alt. m7K'\&tm7Ki&^mirMmm 2 l 6<Di^-f^t^ 1 ikcib 

8. A(*Tt5— jaS^Clll] 

r6 

I [III] 

At 
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9. Af*. TfB-«S5e[IV] 
R^-O— — 




o 

R^— C— HN— R^- O— — 



1 0. ^^STb^l O O 0J^JLTT?fe'§>it^^l2^i:L^L9(DL^'rtL7b^1 iglZlBtlta) 
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